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(54) Package structure for a hybrid optical module and method of producing the same 



(57) A resin package 1 is hollowed in order to house 
components of a hybrid optical module. Laser devices 
7 and 8 are die-bonded to metal frames 2 and 3, respec- 
tively. Ends of the metal frames are bent, and then em- 
bedded into the resin package 1 as in-resin bent por- 



tions 4, 5, and 6. In a frame led-out portion 1 0, portions 
of the metal frames 2 and 3 are led out to the outside of 
the resin package 1. The led-out portion 10 is made in 
contact with a metal plate, an aluminum die cast mem- 
ber, or the like which is outside the package, whereby 
the heat radiation effect is improved. 
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Description 

[0001] The present invention relates to a package 
structure for a hybrid optical module in which compo- 
nents of an optical pickup, excluding an objective lens 
are to be mounted, and also a method of producing it. 
[0002] Among devices constituting a CD player, an 
optical pickup which detects an optical signal is the heart 
of the CD player. With respect to such an optical pickup, 
requests for a reduced cost, a high reliability, and a re- 
duced weight have been given. However, a convention- 
al optical pickup which Is configured by discrete compo- 
nents cannot meet such requests. Therefore, optical 
modules of a hybrid configuration which are called a 
hologram pickup or a laser coupler have begun to be 
used. 

[0003] In such hybrid optical modules, particularly in 
a laser coupler, all parts other than an objective lens are 
integrated into one component, so as to extremely re- 
duce the size of the module. Specifically, a photo diode 
IC substrate on which an optoelectric converting ele- 
ment is fomned is used as a base, and a prism and a 
laser diode are mounted on the base, thereby configur- 
ing a laser coupler. The laser coupler is housed in a 
package which is not shown. An optical lens and me- 
chanical parts such as an actuator are placed on the 
package to complete an optical pickup unit. 
[0004] The package into which parts constituting the 
hybrid optical module are housed is made of a metal 
including ceramics, or a resin. The latter materia! is light 
in weight and suitable for miniaturization, but is inferior 
in mechanical strength and heat radiation property than 
a metal. A process of producing a hybrid optical module 
Includes a heat treatment step in whfeh the temperature 
is raised to a range of 1 80 to 200*C. Since the temper- 
ature range is immediately below the melting point of a 
plastic, the mechanical strength of a plastte is expected 
to be lowered. 

[0005] In some cases, a plurality of laser devices 
which are used as light sources of a hybrid optical mod- 
ule of this kind are bonded onto a metal frame. When a 
laser device is to be die-bonded onto a metal frame, a 
heat treatment is conducted. The metal frame onto 
which a laser device is to be die-bonded is shared 
among the plural laser devices. During a process of die- 
bonding one laser device, therefore, the die-bonding 
state of another laser device may be adversely affected. 
In this case, misalignment of the optical axis is caused 
by heat applied in the process of die-bonding. 
[0006] The invention has been conducted in view of 
the above-discussed circumstances. It is an object of 
the invention to provide a package structure for a hybrid 
optical module in which components of a hybrid optical 
module are mounted on a lead frame made of a nrietal. 
and the frame Is bent in a resin, thereby enhancing the 
mechanical strength of a resin package, and the surface 
area of the frame is increased so that the heat capacity 
in terms of a heat sink is increased, and also a method 



of producing such a package structure. 
[0007] It is another object of the invention to provide 
a package structure fora hybrid optical module in which, 
when a plurality of laser devices are to be bonded to a 

5 metal frame, the metal frame is independently disposed 
for each of the laser devices, so that, during a process 
of die-bonding one laser device, the die bonding of an- 
other laser device is not adversely affected and mis- 
alignment of the optical axis due to heat applied in the 

10 process of die-bonding can be suppressed, and also a 
method of producing such a package structure. 
[0008] In order to solve the problems discussed 
above, the package structurefor a hybrid optical module 
according to a first aspect of the invention is character- 

15 ized in that the package structure comprises: compo- 
nents for detecting an optical signal, excluding an ob- 
jective lens; a hollow resin package which houses the 
components for detecting an optical signal; and a metal 
frame a portion of which is mounted on the resin pack- 

20 age, the components for detecting an optical signal be- 
ing bonded onto the mounted portion, and another por- 
tion of which is vertically bent in accordance with a 
shape of the resin package and embedded into the resin 
package. 

25 [0009] The package structure for a hybrid optical 
module according to a second aspect of the invention is 
characterized in that, in the stmcture of the first aspect 
of the invention, the components for detecting an optical 
signal constitute an optical pickup unit. The package 
30 structure for a hybrid optical module according to a third 
aspect of the invention is characterized in that, in the 
structure of the first or second aspect of the invention, 
the metal frame is independently disposed for each of 
laser devices which are to be bonded. 
35 [0010] The package structure for a hybrid optical 
module according to a fourth aspect of the invention is 
characterized in that, in the stmcture of any one of the 
first to third aspects of the invention, the metal frame 
radiates heat via the resin package to a metal part dis- 
40 posed outside the resin package. The package structure 
for a hybrid optical module according to a fifth aspect of 
the invention is characterized in that, in the structure of 
any one of the first to fourth aspects of the invention, an 
end portion of the metal frame is led out from the resin 
45 package, and made in contact with a metal part dis- 
posed outside the resin package. 
[001 1 ] When a pickup component is to be die-bonded 
onto a metal frame, a heat treatment is conducted. In 
the above configuration, since the metal frame is dis- 
50 posed independently from a metal frame onto which a 
laser device is to be die-bonded, one laser device is not 
adversely affected by a process of die-bonding another 
laser device. Therefore, misalignment of the optical axis 
due to heat applied in the process of die-bonding can 
55 be suppressed. Since the metal frame is bent in the resin 
package, the strength of the resin package Itself is en- 
hanced. Furthermore, the surface area of the metal 
frame is increased, and hence the heat capacity in temns 
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of a heat sink Is Increased. Since heat is radiated to the 
outside via the thin resin package or the frame led-out 
portion, the heat radiation effect is improved. 
[0012] The method of producing a package structure 
for a hybrid optical module according to a sixth aspect 
of the invention is a method of producing a package 
structure comprising: a hollow resin package which 
houses components for detecting an optical signal, ex- 
cluding an objective lens; and a metal frame a portion 
of which is mounted on the resin package, and onto 
which the components for delecting an optical signal are 
to be bonded, and is characterized in that the method 
comprises the steps of: vertically bending another por- 
tion of the metal frame In accordance with a shape of 
the resin package; embedding the other portion of the 
metal frame into the resin package, and then performing 
a shaping process; and bonding the components for de- 
tecting an optical signal onto the portion of the metal 
frame. 

[0013] As described above, the other portion of the 
metal frame Is vertically bent in accordance with the 
shape of the resin package, the other portion of the met- 
al frame is then embedded into the resin package, and 
a shaping process is performed. The components of the 
hybrid optical module are mounted on a lead frame 
made of a metal, and the frame is bent in a resin, so that 
the mechanical strength of the resin package can be en- 
hanced. The surface area of the frame is increased, 
whereby the heat capacity in terms of a heat sink can 
be Increased. 

[0014] Fig. 1 is a view showing a package structure 
for a hybrid optical module according to the invention. 
[0015] Fig. 2 is a view showing relationships between 
hybrid optical module components to be mounted in a 
resin package shown in Fig. 1. and lead frames. 
[0016] Figs. 3A and 3B are views which is used for 
describing the method of producing a resin package for 
a hybrid optical module according to the invention. 
[0017] Now, a description will be given in more detail 
of preferred embodiments of the invention with refer- 
ence to the accompanying drawings. 
[0018] Fig. 1 is a view showing an embodiment of the 
package structure for a hybrid optical module according 
to the invention. 

[001 9] Referring to the figure, 1 denotes a resin pack- 
age which is hollowed in order to house components of 
a hybrid optical module. The reference numeral 2 de- 
notes a lead frame for die-bonding a laser device (LD 
7), and 3 denotes a lead frame for die-bonding a laser 
device (LD 8). Ends of the lead frames are bent, and 
then embedded into the resin package 1 as in -resin bent 
portions 4, 5, and 6. 

[0020] The reference numeral 10 denotes a frame 
led-out portion through which portions of the lead frames 
2 and 3 are led out to the outside of the resin package 
1 . The led-out portion 1 0 is made In contact with a metal 
plate, an aluminum die cast member, or the like which 
is outside the package, whereby the heat radiation effect 



can be Improved. 

[0021] In the configuration, when the laser devices 7 
and 8 are to be die-bonded respectively onto the lead 
frames 2 and 3. a heat treatment is conducted at 1 80 to 

5 200**C. The lead frame 2 is disposed independently from 
the lead frame 3 or\to which the laser device 8 Is to be 
die-bonded. During a process of die-bonding one laser 
device 7 (8), therefore, the other laser device 8 (7) is not 
adversely affected. Consequently, misalignment of the 

10 optical axis due to heat applied in the process of die- 
bonding can be suppressed. 

[0022] The lead frames 2 and 3 are bent in the resin 
package 1, and the bent portions exist as the in-resin 
bent portions 4, 5, and 6. Therefore, the strength of the 

'5 resin package 1 itself is enhanced. Furthemiore, the 
surface area of the metal frame is increased, and hence 
the heat capacity In terms of a heat sink is Increased. 
Since heat is radiated to the outside via the frame led- 
out portion 10, the heat radiation effect is further im- 

20 proved. 

[0023] The frame led-out portion 10 is requested not 
to impede a rotation mechanism for adjusting a grating. 
Therefore, the frame led-out portion 10 must be placed 
so as to be rotatable In balance. In the embodiment of 

25 the invention shown in Fig. 1 , the frame led-out portion 
is bent at a midpoint. The embodiment has the structure 
in which the frame led-out portion 1 0 Is made In contact 
with a heat sink disposed outside the resin package 1 
so as to radiate heat to the external. In this. case, how- 

30 ever, it is not necessary to make the frame ted-out por- 
tion in direct contact with the heat sink. Even when direct 
contact is not made, the frame led-out portion can con- 
tribute to heat radiation through a thin resin layer 
[0024] Fig. 2 is a view showing components of the hy- 

35 brid optical module which are to be mounted in the resin 
package shown in Fig. 1 . In Fig. 2, hybrid optical module 
components which are to be mounted on lead frames 
are mainly shown, Fig. 3A denotes a plate (upper lead 
frame), and Fig. SB denotes a case (lower lead frame). 

40 [0025] In the figure, members identical with those of 
Fig. 1 are denoted by the same reference numerals. Re- 
ferring to Fig. 2, 11 denotes a monitor PD which is an 
optical detector for monitoring the .laser output, 12 de- 
notes an optoelectric converting element (OEIC) which 

-^5 is bonded to the plate, 13 denotes a prism which com- 
bines light beams emitted from the laser devices 7 and 
8, separates emitted and return light beams, and cor- 
rects aberration, 14 denotes a grating which divides the 
light beam from the laser device 7 into three beams, 1 5 

50 denotes a frame for the plate, and 16 denotes a frame 
for the case. 

[0026] Figs. 3A and 38 are views which is used for 
describing the method of producing a resin package for 
a hybrid optical module according to the invention. Fig. 
55 3A shows lead frames 2 and 3 (4, 5, 6, 7) in which end 
portions have not ypt been bent, and which are formed 
by punching out one thin copper plate by a press ma- 
chine, and Fig. 38 shows the interior of a case in the 
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state where the lead frames 2 and 3 (4, 5, 6, 7) are 
mounted into the resin package 1. The figure corre- 
sponds to the state where the hybrid optical module 
components shown In Fig. 2B are removed away. 
Namely, the hybrid optical module components shown 
in Fig. 2B are mounted on the lead frame shown in Figs. ^ 
3A and 3B. ~" 

[0027] The method of producing a resin package for 
a hybrid optical module according to the invention will 
be described. First, portions of the lead frames shown 
in Fig. 3A are vertically bent in accordance with a shape 
of the resin package. The portions of the lead frames 
are embedded into the resin package 1 , and a shaping 
process Is then perfomried. The hybrid optical module 
components are housed in the completed resin pack- 
age. Specifically, the laser diodes 7 and 8 are die-bond- 
ed onto other portions of the lead frames as shown in 
Fig. 2, and the optical components such as the prism 
are mounted at predetemiined positions. 
[0028] As described above, in the invention, compo- 
nents of a hybrid optical module are mounted on a lead 
frame made of a metal, and the frame is bent in a resin, 
thereby enhancing the mechanical strength of a resin 
package, and the surface area of the frame is increased 
so that the heat capacity in terms of a heat sink can be 
increased. 

[0029] When a pickup component, particularly a laser 
device is to be die-bonded onto a metal frame, a heal 
treatment is conducted. As described above, according 
to the invention, the metal frame is disposed independ- 
ently from a metal frame onto which another laser device 
is to be die-bonded, and hence one laser device is not 
adversely affected by a process of die*bonding another 
laser device. Therefore, misalignment of the optical axis 
due to heat applied in the process of die-bonding can 
be suppressed. Since the metal frame is bent in the resin 
package, the strength of the resin package itself is en- 
hanced, Furthennore, the surface area of the metal 
frame is increased, and the heat capacity in terms of a 
heat sink is therefore increased. Since heat is radiated 
to the outside via the frame led-out portion or the thin 
resin package, the heat radiation effect is improved. 
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said resin package and embedded into said 
resin package. 

A package structure for a hybrid optical module ac- 
cording to claim 1 , wherein said components for de- 
tecting an optical signal constitute an optical pickup 
unit. 

A package structure for a hybrid optical module ac- 
cording to claim 1 , wherein said metal frame is in- 
dependently disposed for each of laser devices 
which are to be bonded. 

A package structure for a hybrid optical module ac- 
cording to claim 1 , wherein said metal frame radi- 
ates heat via said resin package to a metal part dis- 
posed outside said resin package. 

A package structure for a hybrid optical module ac- 
cording to claim 1 , wherein an end portion of said 
metal frame is led out from said resin package, and 
made in contact with a metal part disposed outside 
said resin package. 

A method of producing a package structure tor a 
hybrid optical module, said package comprising: a 
hollow resin package which houses components for 
detecting an optical signal, excluding an objective 
lens; and a metal frame a portion of which is mount- 
ed on said resin package, and onto which said com- 
ponents for detecting an optical signal are to be 
bonded, wherein said method comprises the steps 
of: 

vertically bending another portion of said metal 
frame in accordance with a shape of said resin 
package; 

embedding said other portion of said metal 
frame into said resin package, and then per- 
forming a shaping process; and 
bonding said components for detecting an op- 
tical signal onto said portion of said metal 
frame. 



Claims 

1. A package structure for a hybrid optical module, 
comprising: 

components for detecting an optical signal, ex- 
cluding an objective lens; 
a hollow resin package which houses said com- 
ponents for detecting an optical signal; and 
a metal frame a portion of which is mounted on 
said resin package, said components for de- 
tecting an optical signal being bonded onto said 
mounted portion, and another portion of which 
is vertically bent in accordance with a shape of 
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(57) A resin package 1 is hollowed in order to house 
components of a hybrid optical module. Laser devices 
7 and 8 are die-bonded to metal frames 2 and 3, respec- 
tively. Ends of the metal frames are bent, and then em- 
bedded into the resin package 1 as in-resin bent por- 



tions 4, 5, and 6. In a frame led-out portion 10, portions 
of the metal frames 2 and 3 are led out to the outside of 
the resin package 1. The led-out portion 10 is made in 
contact with a metal plate, an aluminum die cast mem- 
ber, or the like which is outside the package, whereby 
the heat radiation effect Is improved. 
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